Perturbation of dendritic protrusions in intellectual disability.
Intellectual disability (ID) affects 1-3% of the general population and is defined by an intelligence quotient score under 70 and the presence of two or more adaptive behaviors. Learning and memory involves the change in the transmission efficacy at the synapse (synaptic plasticity). Synaptic plasticity is the ability of the connection, or synapse, between two functional neurons to change in strength. Many molecular mechanisms are involved in the change in synaptic strength, which can result in changes in spine morphology. Spines are specialized dendritic protrusions and their change in morphology is implicated in learning and memory. In several cases of ID, the link between spine abnormalities (abnormal in number, size, and shape) and ID is well described, including nonsyndromic ID and Down, Fragile X, and Rett syndromes. This chapter discusses the underlying molecular mechanisms of this altered spine phenotype.